Hydrolysis of dolichyl esters by rat liver lysosomes.
Dolichyl ester hydrolase activity is broadly distributed among the organs of the rat. The highest activity was found in spleen, brain, lung, and thyroid tissues, whereas this activity is very low in stomach and intestine. The esterase involved is localized to the lumen of lysosomes and, to some extent, in the plasma membranes. Hydrolysis occurs with both alpha-saturated and alpha-unsaturated polyisoprenes esterified with different fatty acids, but the rate of hydrolysis is strongly dependent on the nature of the substrate. The enzyme involved is inhibited by divalent cations, EDTA and EGTA and also by one of the products, dolichol. The esterase is activated by 3-[(3-cholamidopropyl) dimethylammonio]-1-propranesulfonic acid and taurodeoxycholate and inhibited by Triton X-100. Dolichyl esterase activity is completely inhibited by alpha- and beta-naphthyl acetate, phenylmethylsulfonyl fluoride, and beta-chloromethylmercurisulfate. These inhibitors, as well as the pH optimum for dolichyl ester hydrolysis, clearly differentiate the enzyme involved from cholesteryl esterase and triglyceride lipase. Microsomal phospholipase A hydrolyzes dolichyl esters at a slow rate only. In vivo labeling experiments with [3H]mevalonate demonstrated that newly synthesized dolichol is transported in esterified form to the lysosomes, where this lipid is slowly hydrolyzed by the esterase. The possibility is raised that the role of the fatty acyl moiety may be to target dolichol to its final location in the cell.